Requested Patent JP2000029731A 



TrtJe: 



A DUAL-MODE VLIW ARCHITECTURE WITH SOFTWARE-CONTROLLED 
PARALLELISM ; 



Abstracted Patent 



EP0962856, A3 ; 



Publication Date: 



1999-12-08; 



Inventor(s): 



SHIELL JONATHAN H (US); BARTLEY DAVID H (US) ; 
TEXAS INSTRUMENTS INC (US) ; 



Applicant(s): 



Application Number: 



EP1 9990201 702 19990528 ; 



Priority Number(s): 



US1 998008831 4P 19980605 ; 



IPC Classification: 



G06F9/38 ; 



Equivalents: ; 
ABSTRACT: 

This invention is a very long instruction word data processor (200) including plural data registers 
(140A, 140B), plural functional units (130A, 130B) and plural program counters (1 10A, 1 10B) 
and is selectively operable in either a first or second mode. In the first mode, the data processor 
executes a single instruction stream. In the second mode, the data processor executes two 
independent program instruction streams simultaneously. In the second mode the data 
processor may respond to two instruction streams accessing only corresponding halves of the 
data registers and function units. Alternatively, the data processor may respond to a first 
instruction stream including instructions referencing the whole data processor employing A side 
function units by alternatively dispatching (1) instructions referencing the A side data registers 
and the A side function units and (2) instructions referencing the B side data registers and the B 
side function units. In the first mode, the data processor fetches N bits of instructions each cycle. 
In the second mode the data processor may fetch N bits of instructions for alternate program 
counters on alternate cycles or fetches N/2 bits of each of the first and second program counters. 
The data processor includes interrupt steering and masking control logic (125) allowing 
instructions to control whether the first instruction stream or the second instruction stream 
receives interrupts. 
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im$m 1 1 M^if-^ro-t -ynz&^x . 

9 <^mm $ o t signsos^ $ tot t o»c 

m 1 ma?-* w^x^tjgi ®o)®&%mzm ix 
m i 7*d^7 a# *7V9#?u?y J»4rtt9&mt:im 

f U 5*** fufEIg 1 &3t|ggX*&#tt L££S 
2 SOtSl^iaSr ffiffl LT^ 2 To ^7 ^ y ^ 
n^7A^<0Hfi : SriBiJffl^-|.S2 ; £-Hfc. fc«-»T 

[0001 J 

rn-b ,*rtiri V9M&TQ*. #fci@*f8r<£ 
15 (VLIW) *«EflW6fc<0T**. 
[0002] 

[«*<0Sffi] *«WttVLIE Very Long 

Instruction Word) V>f ^07o-t -yfyJ&Xf-T 4 1/9 

if/ot-zt (dsp) *>ftiK:HtiH-&. dos^co 

ZWrStZii^ «Jg^^U^Mff5!«l ( instruction 
level parallelism. ILP) tmmt&WHZtOtimt 

ILPtfHKV V^ry ir_^ 3 yliJgfcVLIWTO-fe <y 

mijzftmx-z*^. fA?is</i>mf!m (tlp) # 
*swj«atcfcv^*tttt!W8arc* s £ t t ur u* 

**tr. VLIW7n*ytro*£&f«»i. ffi?g£lLP 
i$*eli7o*y-*r<9£<?>i8fg§£gli74 M'TfcO. 
fifoTffeO?*? (XfcUUy H) *»4>ori— HS-SSfr 

[0003] 

IfflltfWtl X 0 t-tmj&l VLlWJir < V9MI» 

nmcom&izi&Bzm*. *<rm<r> mmmmm (™ 

mber crunching) j TT»J ^-i^a >(cmW=5r14l«Oj: 
d&ffl%«D. A^T%far>9X9\,z i &\zWtoX:hh. f> 
<<DWt&<r>T7V1r-is3V\i.^ 117)70*7^7 



a • ;*7y4A<r)&£m®x'$z>ztz>mii 
tx^h. mttf^ n^raatfrfi^SDSPTT-u^-^ 

%<?)?A?\imnfi}t'miiwt:iiix^%\,\ 

[0004] zcmfflm&mmx-w. mttm. m 
mmoi-icomii. 9y9y-®nz£z rmrmm 
(om^^y^Jutmnnx^ : j^.-^izx &wsltv 

-b>y1Tlg-&^TAj tV^*ft<0*ffl#ff$f!5, 574.93 
•y 9 y-mi. n y H y|/^fc:#-VLIWMtffi2 $ y 7 

wmxn.--<m&t&*x hv -At L-cufirs*. 

[0005] • 7D-fe y-9" ( C toi^N 

-h'^x Ta*AT<0VLIW^Xf A<01)g^ t S i 
tt>T^&) tC^LT«. im<0$fffl4>9-V~7Z 

^h'J-AA*>i?>N^*57x yf-^n. »:UTB*> 
^>N^^«>\ XlijW^h-* (stall) -ri,^T'A*> 
^>7xy^L-*V^'«ia*>*^h-;^S*-C'BtCfl)#i. 

h/P-rffi(cJ:l. r2otf>a4L^^xh'J-A*^ 

m77U38^rc3fi-0>&. •fe;Ph;l^-^(B!li^fa 
^M*^C»f,$^ 2tt^/N*>y7rtJ: ST-O-t-y 
y-£®?pLX^h. D/N'-hffetciS r 2 fi^-^ry-9- 
• 7^^D7ot7tj fc^d£$J«7>*ffl!BfTSfS4.320, 
453^tl^^aro-fe yirtcJ:l»1ijB[^^ y HiS:®* 
LTV^S. r^oa-^oiijrVLIW^ff. 

^«a7)HEmir*E^tT^4.2a.790^tl^ia^a{bSrS 

izix^h. 

[0006] llD^T. VLIWTD-b yD-li^KSilii^fclji 
LTV*SrH. mih9tJ\> VyliftZ ILP$r*$-f x 7d 
•b >y-9-«®$rSfla*K^0#^. S t , VLIhkDUffiiiSW;: 

ffl^Ufi 1 ^^. got. VLlWa*vWm&*Wm 
[0007] 

[!8^»&TS*:*<*fB] *%BBJi. mm^-9V 

tsmMi^mf-9 ■ ru± vvx'hh. r-9 ■ ro 

•fe y 1 X\m2 F02f ^ ^^T-SlRWtSf^ 
351*-FT'li. Tv9y&®$i\mfe<r)7u9 
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yJifiVyfCD® WTX't- ?ViSX9 <r>miK Lfzi>co 

x? t mmcow&mzim txra^y a^coh 

[0008] immcOT-? Vi/XtMPStA 
aiiAiM FO¥#fcB-»M K^8tUv:¥#*»<c>f8j£ 

a Y<r>T-?wjx?tA4)-4 vm^m^mi. 

&2?v?ykli*7VmK*rA Y<T)T-?l''JX-?t 
B?A Vcofflgawt lzm&-?Z . t$ 2 KTIir- 
?7v±vmt2mn®dLLtz?xiyyA$i5:XhV- 

(rmwi'Vx?. 1 1 1 fflosatapwi^aiA-?- 

KfcBlM FfcMttTV^*. **tr. $f51*-KT' 

ztiz. ^2t-HT«. mmw\si;x9(r)A+r-i h 

[ 0 0 0 9 J x-^Tu-fc y Wit+XfcMlpi'S;;*? 

2*- Kj&'&SS 1 H^3QBT& & . 
[ 0 0 1 0 ] 312*- HTML f-?7D4: rlfli, # 

( 1 ) AIM HOf-^l'yX^fcA^ FOfllfigiia 
5r#H3^^t (2) B1M KcD^-^S^tB 

f-f h ZtiZi*). f-^ro-t y«ra AIM F$fg£ 

«BSia£#88-r &t*M*£-£tfSS 1 ti&x h U 

T-^To-fe y-Wi. mi #*^h'J -Ate J: 

v^B' -»M H<7)T-^U^^<7)ffl2r^T*t)«fcv\ d 
<D%mX'\i. f-?rDt7t»i. BlM F<7>flSflggB 

zmn LxmffztihT-fy'zi-k y?<?mtt m&z 

g<D¥tt£&m-&tii$<?)*Z-£ti&2$i&X h 'J-A 

[0011] f-^rot vWtta'SiZW&thTu? 
5A **'J£i?tf. SSlt-KTtt. f-?rn*.y 

imss 1 7D/7A^->y^ ctt&f &«im ^-er 

SOTn^-M^y^fcNt'y hOft^£7xv?"? 

Xtt. 5I2*-FT-Ii. f-^7ot7tli$17 
0^7A^»»'^K:«jE'rSN/2t' y Fc7)ffr^£7x -y 
*U *^»27-0^7A*'»'^fc:^iE-rSN/2h' y 



[00 12] f-?rot7W. RlMxhil-A 
[0013] 

[HBgcouft^© J *^F<cs*tsa* u^mw 

F y* y F ttTMS320C62x/C67x7 r $ 'J 07*n* y 

*cu *<m**mzm%.ix^z. 2$>%z>im 

tt„ «tf^ftA • A >X F y* V YKfr^mZtlX 
V>6 TTO320C62x/C67x CPUfctiMHr y F, &m#A 
Fj t rTKS320C62x/C67xfilta}«[l«j £#!8£*trt:V\ 

zconmamizx outfit. mmm^±. ot-c 
fis. zn^xii*nm<?>®&ii%m%Mm%izwL> 

[00 14] ^«rT-aifc:MSt. C6x^^tf**!UlS 
a (CPU) 1 OCHOztTtTafyAX^O 1 05tr 

-*x*y i 6oco®iSKt;L>t0*>m$tiT^s. c: 

C6x»ij^VLIW7-o* y-9-. -TSr^^A^ 
K 1 3 0AtB-^>f H 1 3 0BO21M H*>*J>S^t JcgE 
S^^iTtV^. A1f>f H 1 3 OAtB-tf-f H 1 3 0Btf5^ 

y^^T'f/H 4 OAt 1 4 0B££tf. -SfcC6xT 
Ji, Sga«v-7 h^SrHtiL. L§ia(i^3ffiSI»^ll 
ffL. ^aii«»*!6tfL, B§ia<iT-*<7)n-Kfc 
XhrSrUff-rS. ani.T. ^OS^^7*n-t.y-9-Ji- 

(M&aysUy) TX\ #^lim-VLIWt LT8S<7) 

wu Tyj ycomffiggmtzTi x^-j +ztih. 
c6xfflnt<om-<ovL] ma^n^ y h t wfti& . 

[0015] tiMi-T -f X^7f/f3- HUa 1 1 50) 

7x7f -7n/7^w (pc) atrajep&ai 1 

^•J 1 0 5*^^T^X^yf-/T3-K^ai 1 5 

fc7x yf-$tlS. ^^r-fXy? y^/r3-H§iai 
t . ©ftfcfSr^t J: >9*g^fiS «): d fc^^Jgfi^a 

(S. U HX<±D) tD-'f KA.T^7.y\*y^-ri,. 8^ 
iTJWM ^;H0r^Xy\-y^$n. ^ K^04, 
«l^ia*3t0 lTftS. ^ K 1 3 OAfc 1 3 0Ki7* 
O^^A^ftS^jira-r&^Th^Bl 3 5 At 1 3 5 Bit 
«J5^^l^ai 3 5 A 
Xli 1 3 5Bli7 x y - ~TX3tfyIxj] i }y?2k.Tfffl$& 
gWil 1 OtC^LT»Pt^THl'X*^c07x-yf-5- 

®$&*&miPELx-~?x7wxf-Tmm 
1 2 5T-^fe-rs. sij^^t^r^. soa*-?^^ 
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Rvmrnmi 1 ofc^LTttje-rsswy^F? 
<DTvuxfrt>y*. yi-zffl!&zitz>. immm&tf 

•7 yww Tffi&ft.mm'mox o ttm 7y4> 

[0016] gfrafift:. AIM F 1 3 OAXfiBlM F 
1 3 0B±.(D&$}^im&-t& UisXfy r4)V\A0h 
X\t\A§U^%<F>vVx?^\m:W&h*h. tat 
X. ^v*:?£H88l4 5£:n-LTlM F&fcOloc/) 
3SHUv^^snR0*nrtgT-*S. #1M KflSWfli-r 
-***yi6 0***U W«M Kl 3 0At 1 3 OB 

Hf-wtu 1 6 ozm.izT7±x?&. imvi; 

1 5 0«C6xTP4r y-»M 0 0«0lM^S:©IW-S^ 

[0 0 17JSHT, ^OvXrAli. t&IW&tgT* 
■f J: d fc, m-^S^^^x h y-AT'-S-* £>itS«0 

•c&ttftff . i i ts^x h y -A<o^^5j^i^rtg-c 
02«*i£Bjj i 7)iiisfe^^0^^-s„ may*. 

•yf- • ro^A^y^&ttf&Wggl 1 0AfcRH& 
-T&SHffllSW&AlM F 1 3 OAfcBtM F 1 3 OBKfSJt 

t,tih. myy^^v i o s^^^f^xnyf 

/T3-FSH1 1 5tC2o^-}f-ht,J>S. tft^x-f 
X/\-yf-/x3-F^gl 1 5li2o<oai^l 1 5At 
1 1 5Uzftmtlfz. 1 5At 1 1 5B£Jiffr 

^T?791 1 7 At 2 1 7B**ie}|n£;h.*;. #^T^T 
? 2 1 7Ai 2 1 7B«^^rA^->f K 1 3 OAfcBtM H 1 
3 0B(CtSr^£<ft&f S . X. fttmmi 3 5BJ±7x y 
f-- Ta7yI>*>7>f&VMWl 10 (Hi ) Oftb 
O^x-zf- 7V'/yJ*i}*7y?mf®YmW.l 1 0 

Btcds-^^s. »i.T. 7i7f • ro^A^^y 

?&tfl&IJ»3ISl 1 OAfc 1 1 OBOT^T^W^ 
7-7>f VttSii. ggl 2 OAfc 1 2 OBfc LT, AIM 
FfcBlM FOPtfrfctfS! (-f&fc^. fflS) LTV^ 

h. soa^ai soAt 1 50Bt>i»)air&i>. 

[0018] C6x<0^2a^JSfr^tT^6*<. Td 
•b 2otLh(^^g|54)- ( fe6«MNi£Vtfc*tft 

«M ^^W^tffl5^£03^ K^a4*^J8«cAZH^ 

■•m F£#mzti. #im Y<r>w^mtm,^msti 
ti^rv ^mnmn^m^^izim&i^x. * ^ 1 1 a 

SSftfco ( 1 5h*7 F • *7-fey h#|n-H/x h 
Fft#8S£& 0 . 3- F £-:fr4>iM F tcw^aj&t 



[0019102 (c0ScT 6 To * y d C 

7x yf- • 7u7yJ±il*)V?mfWmm. 

1 1 OAt 1 1 o&7)#*a\ ru^A^t y i o 5 
( z.tM2mx- hfcztix^h ) a^&tfr^r xm- 

■;^/T?^Y&W.l 1 5Ai 1 1 5B-^#^c7)^yN-^y 
h (VLlH8(&^/^-y K91/2) Sr7x-yf-^&. 
r^T^^S2 1 7Ai: 2 1 7Wi^SrA&l^B1>-^ K'V 

T3-Ht&ai 1 5Afc 1 1 5BJi ra^j 06xfcJ: 0 
HfffflW^-yhSr^S^S. **>IM*tffrlMF 
tf^^7f?JlS (A-y--f FO^IiAtlfl38l51. 
LK MK 2itfl)l-^ % B^{iB^S<OS2. 12. H2Slrt)2 

WT> r-f X/N' yf-A^7*0-t y^J Tji^j C6xt 

[0020] ^SlTn-fe y-9-TfcL ^SiLTV^V^Bi 
^VX^X^XtTIIS 1 2 5teAlM F 1 3 OAUffllW 
i?X?kW4 F 1 3 OB$0ffllP^^<O^*^i«i^ 
vx^5:gffi4. SBiAvx^^T-rilgl 2 5ti 
fc*t.^^-9->f FA«^^f=t^itT^?»A^eGlEL. 
itlfcfi!-?Til]ji**^S. A^ F 1 3 OAfcB-tM 
Fl 3 0B^**^ja^2r#^ixT^S^ 

co-t^f FO^*|iBi^$rJ!Ul^^.. ^^-9">f 
F«0&M^vx^£O^^*eBiE$iiS. d<7>H^09»i-e<7) 

(^X^) Z*imt-?&Ztl>&fi:m£l\\ Z<DXt 
7imim>L*<?)M®vX7tLXi>®m-Z>. 

a^ft^u ¥xfcoitim-i®f$.co-?x7 1 

(OXy-7 ■ vx-rnmiiWZti&tll&b L3r»mtf&4> 
[0021] 2O01»->f Ffc^TcOjl^C6x$0ffllW^ 

vxm *-?x?s Ytzan&tEth. r xu- 
7 j 1M F*«3e-?r^rLT^^v^ffll^vX^t:Sii 
* (X{iM<5*><0^-rAS3RO ) LX ot-?&%&. 

mh^-^x. zzt tm&mt i v \ ^msmx 2m 
\tztim®\'i;x9x\mwv ¥x?(D-mmTZ 

x.>T<7>mmz-yhz$tjcsRx\ *«mn\:*r f 

• -t>f FT«^2fifl:SaR0$ffl(cai3R& ; 
Hff^^N-^- -y h<0T YUX Sr£i§1-& PE1 x 
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2mitzti2>#m\t%\,\ C67x (tm>b$um) x-u. 
[ o o 2 2 j c: -r t tfo^rrr? 2 i 7 At 2 1 iwm 

4 Y 1 3 OAJtBlM K 1 3 0B£glR-f &£T<«i£ 
H7T-f;HgIX0?r^v^A-9--Y H 1 3 0A£giR-f 
3^Jg3:h.&. Hff^ft. B-^-f H**rrr^2 1 7B 

Trr^2 1 7A«B-»M FSHRfcAlM FiHRfcSaW- 

<-f r o j ?: r i j x« r i j 5. r o j 

[0023] fifcfcifrfrXtt l WA±mtmi'iSx 9 1 

5 0AX»i 1 5 OBOo- K0>£ 3$. *a#^«l ; E- 

4 : 

t'-yh 83 

3 1 : V 'J -AAfc*X h 0 -ABiim (± 

30: £H7r-f/l^fcS3R'?£tff?(t-7h31 
-b y M$WM&3&) 

29: 3cH7r4/l'g&*£ttf? ( t*-y H3 1-fc y h 

28: £*hU-AAfc¥XMJ-AB£f«M&3£t 
SSI2fSjS0!l> 

2 7 : ma&XTTWSfctm ( 0 OlS^TCDlEi 
26-16: 

15-0: ffikX-X^rT- -7*7 • t'-yK lERfHffll 

0 1 1*-/ h ( r o j JiAiM H 
1 3 OA***. Ml. rijttBlMK13 0BMhi.& 

[0024] SiBi^XrT • v*?Ji,r CiTtt 1 t'-y F 
■7^i LT^*.fc#. EQiSSi: LT§qa^a02t'-/ 
KOVX? tfiEfflniflg-C* 0 . %<r>m&& 1 h'y h*<A 
iM K'soWSfclWU S2f7 FtfBiM Y*\<r>& 

[ o o 2 5 j arte. *%miz£ 9£hs*i*:c6xv* 

fA4t > @ 1 (Cflrt i 3 ^m-CDPC*- HT#-<0X W 
y K*Jtfft-&:RS*&B2 3 £2fiPC*-F 

02fiXWy F£0iftLT^&1Jt^*nMfc£J&t&a> 



[0026] mmzyo^Aii^ 7-D-t -yiWHss 

tr. m— *M ffrX-Sifflmf&M F • n-H^7*n^ 
tf&t-FTo^A^y^ffifctfct-tS. &wc 

T-D^AJiil^t- H^$ljaiUyX^*^AMRi:CR$l| 

mwxtnw&s-wi vfsmwx? 1 5 oAxiiB 

^7*54 > • 7 FU^Ui^^PElJi^v-F^xT • 

*<ote<D#S2: u vx ? t z <7)}Mt 3 tr- $ ft* . 

[0027] ftmUztCH F 1 3 0A£B-»M K 1 3 OB 

&^xhv-£.tfmj~t?>m®c?>mmi. mmm^ 

Y2rv*»K Ze&rXWlsitxfyTAiveyftigaymf 
WMWl' VX 9 F**& ( ftKAMt ) ?r^5g-t h -£mtfh h 

Mz£z>ttmm&<D-®tLxmfTZtih. mmui; 

[00281 aTU±s£3sti<7mmitcmx\ xvr 
yyjim (^ntn+D tigfeix^z. xo 
m&<r*m i tf&wjimS . xbr y?>vm&$i\±x 

hT4fem$iit (\^ : JX9n^ n+1. n + 2Sl^JH- 

3) weswwr**. 

1 . -mizmtxpfex-zm®. ttmtwj Fcon- 
h • x h v ~j*cot h i^x^t^. mtz^mm/m 
s^-x^rmmm^m.^ v xh v-j>co 

miTVUxzx^yizxhY . 

2. r#mjwmui;x?iz*comtz%ttt&fflw/®}& 

X-xfTfflWmn- H ( .r<7jfggfc£fc:Ja-R9 2oco 

ROa (A^ Hiaffl^v^^O) iRla$-^^'J 
<7)old_tsk_GRsJCXhTr7 r ;l' , R0btRlb$-X • 

3. AMR#J»^v'X:y-<Ort££R01>^i!k ROatRla^ 
fc&ffioDn-KSrHfr (^7tC4-t-f . RO 
bt Rlb^f^^koo- H SrUff . 

4 . CSR^Wv'x^OrtSJrRlb^i). R0bOflg$-A 
-tT-f HOAMR^Ift. R2atR3a5r^h7ry;l-, R2btR3 
\&XYT77>V. 

5. IERiBO^P^X^Ortg^-ROb^iS. R0bcOrtg5:A 
YffXSR^m. R6b?:R2aA^ift, RObtRlb^^t 

'J^CtLregLsave^bT^/P. R4atR5a^XhT^ 
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7lK 

6. isimmu^^co^iRib^m. 

ft®. R6atR7a5rXhT^K R4biR5b£.X YT7~f 
fV. 

7. RObtRlbS^t'JO (Ctl_reg_save+8) ^YT 
?7>V.YQabKiz*XYTy7>V. (H8Sfc(3R6bfcR7 
b) 

8. ZZTlis V <2#&t - Y T-Uff* . 
[0029] 2-?<7>iM Hj!i>'#-0X1/7 Kfc?$J£££ 

-Yb £fc-;frc9iM f*»6 >-> >7tfmiZh.h . il 

>*&ttf8iiipgsi i oax^i i oiM^i&tto. x 

r ££j mz®&M Y ( Wi.{fv^^ • 1M K ) *>* 

[ o o 3 o i mt ^^mmx-M-rviy^^MTmvj 

x?bffl®^i;x?0>mbv~Yiz9&$:no. zz. 

\,Vx?<mx9 ■ ne-co^fcffiJttscifc teams 
flKgt^mb&^fir v ^^X>itKd *i* . tot 

[0031] 2frttpm±tfm2tifzw&. mm. 
tzmmm^m^. c. Dt^. 2# 

^Offl^r^JiABtCD, ABCfcDXtiAfcBCDT'&S. 
fc->X7u-tyV*2Xli3 (AB/C/D. A/BC/DXteW 
CD) XJi4&#fc#grC£S. **JSLT. 4ft?)gj£ 
tt. 4fflcO«-SIL^^M*^5fe»S8lc7)2«cX«3«£^ 

[0032] #gf O i oO^&lif&iGDxr-^T? 

(predication) TJ>&. #3£ U*HM0rC«. -Til 

yco^^x y u-Afgr^^tas^^TQ-b^fa 
Mm**imt?h. z\<mt. a*m y&zovvx? 

cDlo^-fefDtc^tiT^&A^.-K-^U (mt\iV\> 
T<7)£ (predicated) g|g) » KUflfS 



SX'hh. ZtUih-hZA,^ 2m?x?V>-ft<frxYV 

-^mfmzmmn&i. mizmzzm-r&frxua 
-v<Dz<7)&M)*m¥rix^&mzwj:< t tmzm 

ftlX^&ZbZmZlX^Z. Ztltf* dt'&HJ© 
b LT-b'o U V is X 9 Zim LT o—Yx 

mj-a#aim Yx-mnix^x. «^w-f 
x\m%&y-4 vi>^mtU'jx9^<D2^<m& 

fcflw- (sua*) zxmthzt t>?%&. 
[0033] mi9mm<?> i -w>x&\$. m^hx h y 

*ftxmf-r&c:bx'$>z. ziuiufuttmx-b 

6. 03 (±) fc@4 (T) #gl^-r-"C, #SIX 

^ KT#— 'f K • x M) -JUSr^TH 

h . ^grtfSWc-iJ- S i b \± . *->f ^ -i/cox h 'J -A 
cOA^-f K^^*igHi.tff5ffc^-f 7>VX'm?tiL. BlM H 

-t5<7)(ct>*>^8^>(^;^*>^. mWz. £xcr>4 

fti&ffifizT<A'*>yi-*imx't>&bm%.-t&b. b 
^ m£mx'mtz%*tt<r)-<H xco (4^) gs-n 

[0034] ^mmnmmi^^x9 sr 2a-«b-ri,^ 
^mv i Jx9<rmmh--n<n^ bizmttt 

-^AtBi/^^^T^^SS^rone-^^fc u 

97rAfr*>$mb-$h) . ft->X~1i(D*M YcDVffl 
V~JX9y r 4)\>mAX1f2febti:h. it:. 3cHl^ 
^7r^ /I^BX *) . m^mfW^<r)M.m^Vc 
V. m-A jt-is<WM YX'liZ<m%<?>1&&$:m%-t 
&m—>M Y<0 ftixWAffri W&tftL. -UK 

ma • im Yx^mm&mtb ixwmzii 

h . #->f j - i/<D+H YX'li. r A-*M H j^Hrfo 
h££7T A tvmmi Yjtftl. 

[0035] Jji— i t-iHrrtA YimtiWA Yit*t> 
*h&M<r>WM\si;x77 7 4 • 4 t-iS'^mi'i' 

x9vta ivtm* 3 thxmthi, buo 
*mmi±ttmizzt>izimz<£mb?z>. xm>m 

blX. l&<r>Vi>X9-7T<\A> rcj Zftmt-iS- 
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1M HCSft, ®W££fflftfc$JliP£-5-;iTiii->f 
'J - iM MrHRWy tA fr£79-tx*imt t . — * 
Ftiffl&WB? r 4 /KOttfc *) izcy r A >UiT 
t-tXthZ kirTZ h. iWN'-y'a yJi#glB5£B 

[0036] moiirSt mmzZ<W%-&lZU. Zhh 
(OX**) (7u?yJ±Xl&T-9) ilMXfc:g|LT£ 

o a- vfcztiz z t &m&ztiT^& z t izsmzti 

y«58tifti-ras*ttv\ >miz&txftmhzt 
i&mt-th (ztuiTn?7Vizt~>x%m%m.rjt 

[0037103 lzm.1 b . iWeMWiTn^?*** 
•J 1 0 5^<D *~2*j 7?-bX<T>m&Ztm?h\lfr 

fffflWTX****) li#*M ?nsC±81Htrt1r -y F ( 2 

t^izm-A HI 1 OAt 1 1 0BK7x7f • ro/ 
5A#^y?&yiSlJffll§SSl 1 OAfc 1 1 0B£#T. & 
-•M?;PTi:*>£>cO*M Vt^J^ y F - 7x7f* 

#1M Ftt 1 o*5 S OlM ? . 

X. tt49MZ-*M mt*<V&W>y F£$&. 

Vtftf>. FIFOK y 7y##*gS3 0 7 At 3 0 7Bfc L 
T#-»M Keftft6*U £«/<»7r , .J3'*'li*lM F 
• 7x yf- • TD^A^^y^at^Sllfflll^il 1 OA 

tii ow)vmr\izi>h. zcom<oyv 7x -yf-ui 
W8Sfc8vvr4Marc*D, 3sinJfc{ai<o22*-Ffl: 

[00 38] B-«M F£jL£fc. SlgttJim 1 HifeM 
(Clhtt r^fgj IM FT\ AIM FJi rjji-"M- 

^'j iM FTJ>& > fcS*WfcRttT, S3 2 2Bli. 

ZffiJIWWv FfcJSBU ra^cOj C6x 
(Sllflj&WOJ: 3 fc) i: LTr -f xtivWh**/ 

T^-VWmi 1 5rt<0@8Sr^t&. B1M FtC0 

mztixtm-?. mimtmoxoizmm-z. 

[0039] R*tfc. AIM FI«*>W»&mT««fc 
JSgLT^S. fSr^Try'T* 2 1 7AUL F 
£AtM F - A^-y b 3 1 8AfcBH!M F • y^ y h 3 1 

8mzv-h?mm>ifcGv-h ■ 1 
inzt.*)W&tt>ix£. max, 

9m2tl& (?%h*>. B-»M F • ViSXf -7Y\sX 



0-15«A*M F • l/yX^7r-f;K^)16-3 1t 

fttmmti&fi-t&mint'y h^/^-yht^-y 

^ hj fct^$iis. !BlJJPiSra3 1 9{iA-t>f 
KXJ2B (B' tWiii,) ^ K . WriVtfZWA 
^^$rHff^^*^^L. .ItlSr^ HAcOB'yfc 
-7;|/f-T^^^3 2 Ilii|ijffli6a3 1 9O0J 
SPTT'AIM KX<1B' ^ H • y^-y h ( 3 1 8AX«i 
3 1 8B) (7>t'*>/c>*>S-SS?-n». «RUyt>- v H»i 
^ FBfcjp-fJ: 3fc ra^Wj C6xx ^^yN' y^Sr/r 

A-9"-f K • y^yhtB' 1M H • /^ y h*<A^ H • 

b' y h t-t -y b LX^tc^BMoyk^y yht mmi>z. 
#— »M Hfc4^tLh^*-tl»^y\-^-y Kijaa^ 
t:tr>tz£ft(DiH?Mj<if*fr6. t¥oT. #ft&6lM 

7?4 y\i.m\i/—yy*. r ^A. B' „ A. A. B' 
ZJL, ZtM. miy^y htfimikVWA 
lzt$LX\^&Xli3:X<?)A*M Fti&W-vh&Umi 
K&flzmiL. m.'t^co^-'yyMi r^A. B' x 

B' % A. B' Vj X\ ZtHi. i£XW 1M K*4M>/t 
^•y h^HifeLh^B' iT-f Y&St^tcWh'Vr y h 

izm<mizmi-th. hhbAsiMi'-^yxamKtf 

imUc3&kL?&. -M:b*> rm. B' . B' „ B' , 
B' , A. B' s A, A. A. B" <T>XW^~ 

^yx^hzt^hh. 

[0040] WFcrmitTu* y^cr^^<7M<DWtL 

ty<r>W,2mm<r>%.-4 t-iS ■ 1M KSriDMfcSSfiS 

v>d«S^)©^)JF[Ui, WtoyrA HO r^3[j ^ F 
( 4 ) F<0«coSDh.$-^-r. ?"J r il 

-*ta?)v mmra-tyy-x') ftTmnz$mztih 

— f^-i/' • -»M Ftco^affl) 
^1SF:A„ A, 2 {B,, A, 3 > B 12 <B 13 B, 4 ) A 14 
mm : <A 2 , Bj, Aj : Bjj > Aj 3 {A 24 Bj 3 B 24 > 
[^11 
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IB»B*.> 





[004 1] ±ie<0^T% AfcBlM H^tr^feUfft 
F J: 0#^«{iHtT{c^< .1 t . 

H— ?M ?/UXmt LT^S j&hOJ: d 2Oi0t>f 
[0042] C6xT'564-tl.i«-c7)^ I — Mi** 'J • 

vXfA F) 3&»^h-/l/f&, diittSHJPS:® 

F^^tc^sart&^fctTirfigT-. z^m^-^mco 
[oo43] mm3mimt mmh^2mm^ 

a xcozma- F XhV -A££-«M x<vm* F »J 
-At F±(C r n -;|/j ^SfctftfDSEi*^ 

-F^xTOffcfofciUlltS. :<0fD-;Pj 
X XF'J-A*i»|,Ct^<%4iL. *<0*£HBtM 

Yzmixm&wm&*+H x<r&&3- fs-hi? 

1 . To*-/-* 2 0 0jWS£*-K <*#S!) TUff L 

2. Slji^v^^Rl^XTT^ai 2 5fcJ:'), To* 
•yt2 0 0 J4±aH«IWT^Uc J: 3 tc#|g*- 

\>\ &m:w&\/isxft*(Dm<r>imimmv4 f 

1 3 0/^3 tr-$ii&. WK-7x»f-7D/5 



SijWfitLTV^HAir-f F 1 3 0AI2XF-/H-&. 
3. B+M F ■ 7i?f • Tn^A^y^&t/STCP 

i&gi i oBWijg^sna^NVF^ • tfux^d 

) *>*&7-fSi. ^tHirn-fe y^SrSte-^-ri, 
-•^xFryT'/PSr^LT/P-^ aim v<r>x\s 
•y FJi^ssti? t Piatc^rD-t -y ?zmi txmn-r 

[0044] zomxovyhVxT m& 

EM-^v-r* y/y^fA, rtos) g^S-i^T^ 

T*&i. B$*tB1M Fl 3 0B$-T'JxyrFLJt^J 

z<rm<n^%?x9*mmzmf-s-h<r>x%\m. 

•9. A-»M F 1 3 OAWTo*/lf£||$^L3:WU;f:5r 

[0045] RTOSO^ 3 ^(C^T'i) 6 , 

4X83(f*m4X) fc3S<9TD-fcy-WM 
$m.Ltc2^<r>**M F\ ihSIL^HicO^^ Ft 1 
»D¥-tM H) JrFP-F^^L^mtf^^V^. r? 
ViM ylt. «sa^3~F • X F »J-A^S1^<0^ 
XF'J-Afc^SOL. Uf^<^JSLTHffU K^T 

1) i ®mt:Mitzmz£*M X<03-F • XF 'J-AS:I6 
4zL^<tix»^^>T. -?-ixS^TW^X<7)3-F- 
x F 'J-A-HS^L&Witf&^&v*. 
[0046] l^f^^W—T^ y^xy- A«. ^h?- 
F 'J -AJiffi££futl$fatf)fa7-0-fe 

s^ia^ffl^ FT(Bi*>i&iiffnjg£-cj>s^fci&ajB 
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xv}x\s", f#s t>tzB%fflz-mt l . -Hj-ag&ig 

S*7?-i>ia(c£-<M Xcox F 0 -A £ We- F'co 
AIM F'v ro-yPj 1-.&J: 5;6fc£T#. ftwetM F 

[0047] *BH«ffiTieiE LtzMiztalX % $ £>fcte 

[0048] BLtOSfiJJfcll LTStaT«a*IB*t 
4. 

( 1 ) SSa^ST-^rn-feriNcirtYC. 8&r- 

MiBr-^TD-fey-Wi. Tafy&ti 
*>y-?<Qmfecr)i><?><?)®\WTT\ ^-9Vi?x9<nW$< 

zftmi mvmm&zm ixm i td^a^ 

i/U ?a>£>#8t L£SB 2 gfc7)r- 9 V i?x 9 1 m 
1SSB 1 ffif<Ol8fig3SBa>£>#8i LfcJB2S*>W££S&tt 

m ltsb ax? *v 9irruy>5Jxte$<nmi 

( 2 ) SB 1 «IEKc0S^^gT-^7"o-fc -/"tfcfc^ 
T. m^-9\si/X9\m'& c r-9\':Jx9<r>¥ J rt<r> 
AIM Ytm&T-9\si;x9<r&fi<r>ftmLt:m<rm 

frbm&Zti. ni7nr5W7>9liA?>( Y - r 

-*u5>**fcwvf KtntMifcicmiL. is 2 to 
y?j**i*»9a&M f • r-^w^^fc w-c f» 

2o<7)i4iL!tTo^A^^ F V-J*£m&f£W&. 

( 3 ) m2mffit(vmfktii<$tm7 : -9-7n±yy-£ti^ 
x. wmmwx9xh'>x. t i> lwomw 
\sisx9\tw4 Y&»tvM Yffitttm-mmm 

ftSm^ZftlS** $Hl*:-YTliT-9l'i;x9 

kffl^<vmii&%< t i> i mmm^x9<r>k 

V4 YZMHzXVmWZtl. ft2%-KTttHM F - 
t-9 VVX9 b AIM FtSt^gcolWm^SK 1 t> 

4 Y ■ 7-*USSX9kVM Ym®kW<nmmi')?*f: 

< 1 1 1 wmm\svx9<rm4 yumz * 

ti&. im^^mT-9ra^-/v. 

[0049] ( 4 > sb2 mm<om^^T-9 to 

•fe-yWCtJWC. T-97a*yim^ SB2t-FT\ 

m7v9yj±t}*7>9\zx*)®mzi\himT--97 



£-£trSBliSK«Fy-AfcJS&U AhM F • f~9 

\s=jx9tivM YmsmzmLxmitsti. sb2 

t— FT. SB2Tn^5Ajfr^y?(cJ:i y i|iJfSp$ft.&}g 

^^//•atti^^xhu-Aizjmt. b-»m 

Y ■ T-9UiSX9W( YmWi&ZmDLxmr 

( 5 ) ^2mm^n^^mr-9-ru^ vmcgvi 

X. T-i'Tn-b yHfJi, SB2*-FT. S17D/7 

A^y^fcrJ: OSOffli^nSfiSc^cT-^To-b.y 

F 'J-AfcjSgL. ( 1 ) A-»M F • x-^l^X 
^ fcAtM FSfg§ia^#!lTSife^t ( 2 ) B-fM F • 

T-^W-^'X^tB^ F«fl^S^#B3-rSt&^^ 

mzTJX>*-/1"ti>Ztiz£ 9A+M FfiSfi^g^fiE 
fflLTHtf?^ ^2*-FT. ^27D 7 '7A*')y 
^tJ: 0SI»?itl.«S:T-^Ta-fey-9-<7)^i:«tE 
SHco^t *#SWS^<0»*^trm2^X F y 
-Afc|5^L, Bf-^f FSfiEHS^ffilBLTSIfT^n 

( 6 ) m5«i^<0S^^iST-^rn-b y^tcfc^ 

T, ?^>(CT-^TO-b y-9-C7)S|ffllfflW^jaiii-S 
To^A^t'Jt, SB It- FT. x-^T 

D-fe:y-9-(iSBlTo^7A*>7y^(c^jS-t&#^>f ^ 
^T7-Oi7*7A^t U*^Nh'-y F?)lSi^£ 7x y^- 

SB2t-FT. T-97n±<rWi&E.WM?A' 
X\ m7v?yJ*ii*;y9\,zftfcth-Tx37 : yJ±X*: 
UMNt*7h(^^7i7fL, SB2To7'7A* 
^y^fc^B-rSTa^^A^t y*^Nb'y F«0^ 
5-7x yf-f 6. jg«i8r^T-?:ro-fe-y-9-. 
[0 0 50] (7)SB5^KoS^iSr^7 r -^7-o 

-fe yiMcfc^T. $t>i=. ?-9-rxnL vwymm<r> 

FT\ T-^Tob y^iSBiro^A^^^t^ 
*5-T^#-9->f 9tVTrTu7y&X t y*>/5>Nt*«y F«0^ 
^7i7fL, SB 2 1— FT, T^To-b-ytraSB 

1 7-0^7 A^»>y^tc JtiB-rsro^A^t y*»f> 

N/2t' 7 K0^^Sr7i yf-L. SB2Tn^7A^»> 
y^fc«i5-rS7'n^7A^ty*>^N/2h' y F<7>t8r 

( 8 ) SB2^^cos^^T-^ro* y^-tfcv^ 
T. SBl ; e-FtSB2t-FfcOS24l^SB2t-FtSB 
lt-Ffc^SoflJSi.J±fSr^t:J:0$!lffli$^S. S« 

( 9 ) SB8«S®<0S^^r-^7-O^ y-ttCiJV^ 
T. SBlSJ»P^^rt<O0^fiM(cSBlifflOt-y FSr 
IB^ LTr-^T-D-b y if «SB 1 «- FfcSfi 2 F i: 

«7>ia$rflj§i.. sb i ®fo\'~Jx9n<m'%.®m<r>m 1 « 

Oh' y F*^(0SBlffl^t'-y FH?-|e<gLTx-^TD 
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4:»lNi*2t-Kfcmt-Hfc*3ia£fl»;fc.4* s@ 

(io) m8mim(r>m£&^mT-?7a*vViz& 

l-vC. T-^TD-fe-y^i^^^OHtf^^l^- 
•^^<7)Hff Btfcifs 2 K km 1 *- H t <r>m*9M 

(id m2imwi(oimtiiGmT-?Ta-t-ywz& 
(c-rssioa^xTT- -?x9mmmt. z-tts. m 

[00 5 1 J (12) ^SSBJJkHggir-;? l^x? 1 4 

OA, i40Bt. mm^mi3o^ i3 0Bk.it 

WTu*f=7J>.1}*)V9 1 1 OA. 11 OBfcfcS-tfj&Kifr 
^S^-^T-o-fe y^-Cfc 1 ?. 351X&8I2*:-K<0k* 

-^7*o-b-y^i#-iSJr^M>-AS:||ffrS. IS2 
t-h'-Cli. T-^rn-b-yi)-Ji2oo?AiLJtrn^ 

ti . r- * 7Dt y ^»i-f- ^l/y^t tS&UBco** 
mth^zffy^y^-tx-th 2r>a>fa^x V 'J-Afc 
lE^LTtivv ifcfci. r-^Tn-bytra. (i) 
AIM H • T-?U^X:J>kA-»M Kffi|g^SSr#Hg-r-5 
ift^k ( 2 ) BtM H • T-^UvX^kBlM Kfil&g 

0. AIM KS8&gg£^LT£x-*Tn-«».y-9-£ 
#»* £ifiH*£-&tj$B 1 ffr^x 1- 0 -A izf&g LX t> J: 
v\ mi^-KT«i. f-^7n-b7tli4t^?^t 
Nh'-yh<7)#^$r7x yf-f^„ jB2*-F?tt» T~ 
-ytm^ScOlM 9 )VX'£5-<ry?u>r : yb.i]*7 

•yf-LTtiV^. r-^TD-fe-ytJi^l^xM)- 



20tttSB2tfc^.X h !) -AOk *> 
X^®I»^ai2 5$-#tf. 

[Hi i %m^£&^xmmvLW7a-ty?<mx' 

Pn r k Tpf? ASif r- * * * y iOflfB&fti L £ 7o 
•y?l80T'*>6. 

[02 ] *HB8c7) lHi6Wfc:tSoT^S$iiJt01^7" 
o-fe >y f©/n >y ?&0rj> S . 

[03] xmmm&mmzx o^ss^0i<o7- 
[04 ] xmfrmmmizx 9£H$*i*:0i w 

[flr^^BB] 
100 CPU 

105 ToT^A**!) 
160 f-^t'J 
13 OA AlMF 

13 OB BtMK 

S. L. M. D {gfggS 

14 OA. 14 OB VV7.9-?tAA> 

110, 1 1 OA. liOB 7x7f -TD/7A*>> 

115. 1 1 5A. 1 1 5B ^fU^7f/f3- 

13 5A. 13 5B ftmiS. 
125 Stti^X^&tfXxTilg 
120 'Mr^ytfHSgB 
145 WX9%g8& 

15 0, 1 5 OA. 1 5 OB W&VitX? 
2 1 7A. 2 1 7 B ffe^-r^T^ 



[04] 
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jflT 

1 * 51 - U 
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■Afttf B' 1^**7 r<*: 
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